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Abstract
Aim: Distal radius fractures are among the most common upper extremity fractures and are often associated
with ulnar styloid fractures. Ulnar styloid fractures can potentially lead to instability and pain in the distal
radioulnar joint. This retrospective study aims to investigate the clinical and radiological effects of ulnar styloid
fractures in conjunction with distal radius fractures.
Material and Methods: In this retrospective study, 64 (group 1: 33 patients, group 2: 31 patients) patients with
distal radius fractures were enrolled. Specifically, patients with type 5 and type 6 fractures, according to the
Frykman classification, were included in the study from January 2016 to December 2022. All patients in this study
received conservative treatment at Selcuk University Orthopaedics Clinic.
Results: Furthermore, there were no significant differences observed between the groups in terms of fracture
type, range of mation, pain and instability in the distal radioulnar joint (DRUJ), grip strength, Visual Analog Scale
[VAS) scores, Disabilities of the Arm, Shoulder, and Hand (DASH) scores, as well as Gartland-Werley and Green
& O'Brien tests.
Comparison of clinical and radiological parameters between the groups revealed no statistically significant
differences.
Discussion: The impact of ulnar styloid fractures on distal radius fractures is not fully illuminated in the
literature. While it is claimed that styloid fractures may affect the TFCC and that ulnar-sided pain could be
persistent, opposing views suggest that the outcome remains unchanged. In our study, our radiclogical and
DOK04328/ECAM 10074 functional comparisons also indicated that the resglt did not change staFistichIyA _ _
In summary, regardless of whether an ulnar styloid fracture accompanies distal radius fractures, it does not
appear to significantly impact the outcomes.
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Introduction

In the case of a patient with a distal radius fracture, treatment and
rehabilitation protocols are tailored according to the fracture's type
and specific patient circumstances [1].

Distal radius fractures are the most common fractures in the
upper extremity and are associated with ulnar styloid fractures
in approximately 55% of cases [1]. The ulnar styloid serves as an
attachment point for the triangular fibrocartilage complex (TFCC),
where it is anchored. The TFCC facilitates the coordinated movement
and function of the distal radius, ulnar head, and proximal row of carpal
bones. Consequently, a fractured ulnar styloid is believed to potentially
lead to instahility and the development of pain in the distal radioulnar
joint [2-4].

The impact of ulnar styloid fractures on functional outcomes remains
uncertain. Numerous clinical studies have yielded conflicting results,
with some indicating that ulnar styloid fractures do not affect
functional, anatomical, or radiographic aspects. However, several other
studies have shown an association between ulnar styloid fractures and
distal radioulnar joint instability [4, 5].

In this study, patients with and without ulnar styloid fractures, both
conservatively treated, will be retrospectively classified. Frykman's
[6] type 5 and type 6 fractures will be compared, aiming to determine
whether there is a correlation between styloid fractures and distal
radioulnar joint instability and pain. Additionally, the study will seek to
establish whether there are any functional differences between those
with ulnar styloid fractures and those without.

Material and Methods

Between January 2016 and September 2022, a retrospective evaluation
was conducted on 64 patients with distal radius fractures who were
treated at the Orthopedics and Traumatology Clinic of Selcuk University
Faculty of Medicine Hospital. Ethical approval for the study was
obtained from the Ethics Committee of Selcuk University Faculty of
Medicine under protocol No. 2023/67 dated 15.09.2023.

Demaographic information, examination results, and radiographs of
the patients were reviewed. Functional and clinical outcomes of the
patients at the end of the first year were assessed based on objective
and subjective criteria. Radiological evaluation was conducted using
hospital archives.

Patients who regularly attended follow-up appointments and adhered
to recommendations during a one-year period were considered for
inclusion.

Exclusion Criteria

Patients under 18 or over 65 years old, those with malnutrition, chronic
kidney insufficiency, a history of previous wrist surgery, prior fractures
in the same wrist, or those who had experienced multiple traumas were
not included in the study. Patients who developed reflex sympathetic
dystrophy during follow-ups and those who did not attend regular
follow-up appointments were also excluded from the study.

Fifteen patients under the age of 18 who did not have one-year follow-
ups were excluded from the study. Additionally, 19 patients who did not
attend follow-up appointments and 3 patients who developed reflex
sympathetic dystrophy were also excluded from the study.

Patients classified as Frykman type 5 and type 6 fractures, who had
undergone conservative treatment. The patients were categorized
into two groups. Group 1 consisted of patients with only distal radius
fractures, totaling 33 patients, while group 2 included patients with both
distal radius fractures and ulnar styloid fractures, totaling 31 patients.
The presence of distal radioulnar joint (DRUJ) instability was examined
in conjunction with the opposite side and recorded. When assessing
DRUJ instability, the radius was held steady, while the ulna distal end
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was moved forward and backward, it was categorized into four grades
and compared with the opposite side.

In subjective assessment, VAS (Visual Analog Scale) scores and DASH
(Disabilities of the Arm, Shoulder, and Hand) scores were utilized. In
clinical and functional evaluations, the Gartland-Werley Scoring and
Green & O'Brien clinical scoring results were employed.

Radiological evaluation involved classification of distal radius fractures
according to the Frykman classification based on initial radiographs.
Patients wrist pre-treatment radiographs and post-treatment
radiographs in final follow-up, were assessed. In the evaluation,
arthritic changes from radiological findings were scored using the
Knirk and Jupiter arthritic scoring system [7]. Angular measurements
were performed according to Stewart et al.'s radiological evaluation
system [8]. Dorsal angulation, radial length loss, and radial angulation
loss were measured and assessed. Ulnar styloid was evaluated in the
final follow-up films, recording cases of union and non-union.

Patients who met the criteria for closed reduction and had their
fractures reduced were followed up with weekly radiographic
assessments until around 6 weeks. During follow-up visits, radiographic
assessments were performed to check for any displacement. Fracture
union was evaluated, considering the formation of callus tissue and the
absence of pain upon palpation. Casts were removed after 6 weeks.
Functional outcomes of patients who completed the 12-month follow-
up were compared.

Statistical Analysis

For the statistical analysis of the data, the SPSS 16.0 software package
was utilized. Categorical measurements were summarized as numbers
and percentages, while continuous measurements were presented as
mean + standard deviation or median.

To compare categorical measurements between groups, the Chi-
squared test, the Mann-Whitney U test and the Student t-test were
utilized. In all tests, a significance level of p < 0.05 was considered
statistically significant.

Ethical Approval

Ethics Committee approval for the study was obtained.

Results

A total of 64 patients who met the inclusion criteria and were followed
for distal radius fractures were included in the study. The distribution of
patients by gender in each group is presented in Table 1.

In Group 1, it was noted that the affected side was the dominant side
in 78% of cases, while in Group 2, it was observed that the affected
side was the dominant side in 75% of cases. There was no statistically
significant difference between the groups in terms of age and
dominant side rate (p=0.08) .

Furthermore, in Group 2, it was determined that in 5 patients, there
were styloid base fractures or displacements exceeding 2 mm. The
other styloid fractures were under 2 mm.

At the conclusion of the study, the assessment revealed that, in Group
2, all ulnar styloid fractures had healed except for two cases, and there
were no unresolved styloid fractures.

Objective Findings

During the final follow-up evaluations, the average range of motion for
patients in Group 1and Group 2 were shown in Table 2. There were no
statistically significant differences (p=017 which is greater than 0.05).
Range of motion on the unaffected side was also evaluated and
compared (Table 2).

The average handgrip strength was measured as 33 kg for Group 1and
29 kg for Group 2.

When patients in Group 1 and Group 2 were compared in terms of
handgrip strength, no statistically significant difference was found



Results of treated frykman type 5 and type 6 fractures in radius Eurasian Clinical and Analytical Medicine

Table 1. Distribution of Patients by Gender in Groups (p=018).
Clinical Findings
Female Clinical evaluation was conducted using the Green and O'Brien clinical
scoring system, the Gartland and Werley clinical scoring system, the
Group 1 18 (54:5%) 15 (45.5%) DASH score, the VAS score, ulnar pain and DRUJ instability (Table 3).
Group 2 17 (54.8%) 14 (45.2%) In Group 1, there were no patients with ulnar wrist pain. However, in
Total 3 (547%) 20 (453%) Group 2, 2 patients had ulnar wrist pain.

When evaluating distal radioulnar joint (DRUJ) instability, it was found
Table 2. Mean Range of Mation Values fort the Affected and Unaffected ~ that there was no DRUJ instability in Group 1 patients. On the other
Side hand, 1 patient in Group 2 exhibited instability. There was no statistically
significant difference between the groups in terms of Gartland-Werley
and Green & O'Brien systems, the DASH score, Vas score, ulnar wrist pain
and DRUJ instability. (p=0.08, p=012, p=0.05, p=0.09, p=0.09 properly).
Radiological Findings

Affected side

Flexion 68 (20-85) 67 (20-85) i

In the comparison made between the two treatment groups based
Extension 61(5-80) 63 (5-80) . .

on average values of fractures, Stewart radiological score system
Radial Devation 15 (0-50) 19(0-30) and Knirk and Jupiters arthritis staging, no statistically significant
Ulnar Deviation 28 (0-48) 32 (0-45) relationship was found (Table 3).
Supination 70 (10-90) 69 (10-90)
Pronation 70 (60-90) 68 (60-90) Discussion

Distal radius fractures are often accompanied by ulnar styloid
Unaffected side fractures, and ulnar styloid fractures have been considered a potential

cause of poor outcomes following distal radius fracture treatment.

Flexion 81(20-85) 78 (20-85) ) ? o .
However, some authors disagree with this view. In our study, we aimed
Extension 75 (5-80) 75 (5-80) . . . . .
to determine whether there are functional and radiological differences
Radial Deviati 26 (0-. 25 (0- . . . .

2l Deviation 5(0-50 51030 between patients with ulnar styloid fractures and those without, as well
HlnariDeyiation 40(0:45) 4D(0:45) as to investigate the presence of distal radioulnar joint instability and
Supination 80 (10-90) 82 (10-90) wrist pain.

Pronation 82 (60-90) 81(60-90) These fractures are more commanly observed in males than in females.
(Note: Values are presented as mean [range).) In our study, the rate of occurrence in males was found to be 54.9% [9].

Table 3. A Comparison of Clinical (Objective and Subjective), Radiological, and Functional Results Between Two Groups.

Clinical and Functional Evaluation Results of Patients Clinical and Number of Patients According to Number of Patients According to
(Note: The "-" indicates no patients in the "Poor” category.) Functional Category Gartland-Werley System Green & 0'Brien System
Excellent 16 (Group 1) 13 (Group 2)
Good 12 (Group 1) 12 (Group 2)
Fair 5 (Group 1) 6 (Group 2)
Poor

DASH and VAS Score Results

(Note: p-values indicate the level of statistical significance. Values greater than 0.05 suggest no
statistically significant difference.)

DASH 10.6 95 p=012>0,05
VAS 2 3 p=0,07 > 0,05
Radiological Evaluation Results by Groups Group 1Before Group 1After  Group 2 Before Group 2 After
(Note: Values indicate radiological measurements before and after treatment for both groups.) Treatment Treatment Treatment Treatment
Radial Height 92 mm 12mm 97 mm 14 mm
Radial Inclination 175 degrees 22.2 degrees 16 degrees 24.3 degrees
Volar Tilt 0.7 degrees 5 degrees -0.2 degrees 9 degrees

Stewart Radiological Scoring Results for Treatment Groups
(Note: The table shows the distribution of patients in Group 1and Group 2 according to Stewart Excellent
radiological scoring categories.)

Group 1 25 5 3 0
Group 2 23 5 3 0

Results According to Knirk and Jupiter's Arthritis Staging

(Note: The table shows the distribution of patients in Group 1and Group 2 according to Knirk and
Jupiter's arthritis staging categories.)

Group 1 31 1 1 0

Group 2 29 0 2 0
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The dominant extremity involvement may provide insights into the
mechanism of injury, but in our study, it did not show a significant
association with the presence of ulnar styloid fractures or the
outcomes of treatment.

Our study found no significant differences in functional and radiological
outcomes, wrist pain, or distal radioulnar joint instability between
patients with and without ulnar styloid fractures in the context of
distal radius fractures. This suggests that the presence of ulnar styloid
fractures may not be a critical factor affecting the overall treatment
outcomes of distal radius fractures. However, further research with
larger sample sizes and longer follow-up periods may provide additional
insights into this topic.

Distal radius fractures occurring in conjunction with ulnar styloid
fractures have been the subject of ongoing debate regarding whether
ulnar styloid should be fixed or not. These fractures are frequently
associated with ulnar styloid base fractures. Large ulnar styloid
fractures may involve at least a portion of the triangular fibrocartilage
complex (TFCC), potentially contributing to TFCC tears. However, the
extent of ulnar styloid base fractures’ contribution to limitations in
forearm rotation, wrist pain, and the development of distal radioulnar
joint instability is not well-established, and there is a lack of extensive
research in this area [10, 11].

Many authors have suggested that one of the reasons for achieving
suboptimal outcomes in distal radius fractures is the presence of
ulnar styloid fractures [3]. This assertion is based on the fact that
the triangular fibrocartilage complex (TFCC) originates from the ulnar
styloid base, and repairing ulnar styloid base fractures may potentially
restore distal radioulnar joint stability [12]. In a study conducted by
May and colleagues, out of 166 patients with distal radius fractures,
14 had distal radioulnar joint instability, and 11 of these patients had
ulnar styloid base fractures. The study concluded that ulnar styloid
base fractures and ulnar styloid fractures of 2 mm or more were risk
factors for distal radioulnar joint instability in patients [13].

In a study conducted by Stoffelen and colleagues on 272 patients with
distal radius fractures, they observed distal radioulnar joint instability
in 13 patients, all of whom were reported to have ulnar styloid base
fractures[14]. They also noted that patients with ulnar styloid base
fractures had worse outcomes compared to those without such
fractures.

Similarly, in a study by Ruch and colleagues, they compared patients
with ulnar styloid base fractures who underwent cast immobilization
in supination to those treated using the tension band technique. They
reported that patients treated with cast immobilization in supination
had better outcomes [15].

In a study by Velmurugasam and colleagues, they compared patients
with significant ulnar styloid fractures who were treated with surgery
for distal radius fractures without specific treatment for the ulnar
styloid fracture. The study did not find a significant difference in
outcomes between the two groups [16].

While some studies suggest the importance of detecting ulnar styloid
fractures, other studies have found that even when these fractures
are not specifically identified and treated, the outcomes may still be
similar [17].

At the end of our study, it was determined that clinical and radiological
scores in the evaluated patients, according to the Gartland and Werley
clinical assessment criteria, DASH and VAS scoring results, and the
Steward radiological scoring for radiological assessment, showed
parallelism in patients. There was no statistically significant difference
found within each parameter among the groups.

When compared in terms of grip strength, a decrease in strength on
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the affected side was observed, but the rate of loss was the same
across all groups.

Limitations

Limitations were the small sample size and retrospective nature of the
study, as well as the assessment of DRUJ instability through physical
examination.

Conclusion

There was no statistically significant difference in wrist range of motion
(ROM), distal radioulnar joint instability, ulnar-sided wrist pain, wrist
grip strength, VAS scores and DASH scores, Gartland-Werley Scoring
and Green & 0'Brien clinical scaring systems between patients with and
without ulnar styloid fractures.

The results indicate that ulnar styloid fractures do not have an impact
on functional and radiological outcomes in conservatively managed
distal radius fractures without ulnar styloid fractures.
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